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PURPOSE: To constantly observe a chosen cell at the 
center of a frame by controlling the observation image 
of a culture cell vessel having displayed coordinate 
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transformation according to the change of the position 
of the culture cell vessel. 

CONSTITUTION: Stage is shifted in such a manner as to 
keep a chosen cell at the center 0 1 of a monitor frame 
and the coordinates P-t (X, Y) of the chosen cell P 1 on 
the coordinate axes 14, 15 of the vessel is stored in a 
memory. When the vessel is mounted on a microscope, 
the coordinate axes of the vessel are detected, the 
coordinates P 2 (X\ Y') of the chosen cell on the 
present detection coordinates are calculated by 
coordinates transformation based on the shifts Xq, Y 0 and 
rotation angle Q of the present detected coordinates 
relative to the former detected coordinates and the 
image of the chosen cell is moved to the center based on 
the transformation result 



COPYRIGHT: (C)1993,JPO&Japio 



14—^ 






\ J* 1 


(X, t 1 
X. 












O ^ 






15 




14' 




1 4 








* 




















X, 




^19* 






(19)H*BMW/r (JP) 02) & BB ¥f If & $[ (a) (MmH*mm*% 

#§§¥5-49467 

(43)&i§B ¥BK5^(1993) 3 ^2B 



(5i)inta s mim Jrflia** fi &ffisi*ig&T 

C 1 2M 1/00 Z 2104-4B 

G 0 6 F 15/62 3 9 5 9287-5L 

15/64 3 2 5 H 8840-5L 



(21)fcblSS^ ^gl¥3-211275 




000003388 






(22)tBffiB ¥$3^(1991) 8 J!23B 


(72)&BJ« 




2TI16S46-§- 










2T§16#46^- 
















(72)§gH8# 


ft* 










iglgSfcAcBBKlfilffl 


2T§16#46^ 


JJL J* 














(72)%BJ1* 


if* Jf 












2Til6#4tf§- 
















(74)ftSA 


#«± tjrn a 


W-l*) 




(54) m^mmmm. 



(57) 

IBW] Sl^fcJ;5ft£MftfcCCD;M7$-Cifi*. 
Stfc»J&*9f£©iiniiffiWcJiiT««RjlB kt& r. 



« CCD** 9 



13- 
12" 



L 



1 0 



7 

J , 




3 98 



fV« 11 Xf-i-*B»ffi 



1 

sit, 

feint z&Mtkmt, 

imm 3 ] m #5 1 m<Dmmmmm\^^ 
[0001] 

[00 0 2] 

ffrtXHM 1^*4 tmTftlB I/^X 5 fc J: 5 «iOt 

[00 0 3] *fcWWIl©*ISW'^X5fi|fcl4CCD 

7 6 CCD*p»7 6-Cjfifcii*t* 

=^ ^ vir 7 1 ft t a ufc o *#®$s 8 x-mmmm 

ho- 7 9*K(te>Jx, W^JH^IBfcKfcL-CiSIW 
[ 0 0 0 4 ] 



(2) #B¥5-4 94 6 7 

2 

[WHSr»*1-5fcif)0¥ftl Li»Ui^e> % r<DJ:5 

[000 5] #3g$W:, r OJ: ? 4ft*<©R|]H;£(cfc* 
[0 0 0 6] 

i , Jgg!H£«ii 3 1 

. vi6k, 7<Dmm&$<Dm%m%.ki-z](m& 
(nmimmmm^oyjftfennmmk as ± 5 

ftl0*^-S?2fc£»3tfS;*T-^SPttl 8k, 

30 £#§ 3 »m^fA/5^ £Mii&tfJi£«wMM&g£&fcB 

i-5ffi*ftasB 1 9 1 > #*»js««3- *e#^^^ 

(c, lirlBlo(ftttil£ailcj3(t-5tB%iRlljao£fl(ffi|Et:, 4~ 

' 35 2 0 Sriixifc * t &mktz>. 

[0007] r -QxT-vwtm 1 8 \mfemmt>m 

®^L«g1"5 J: 5 1 ^ y 

*N-54-li©ftiaJi«O^IMlXo, YotENE^fll: 
40 ftfcHU ^-5?lBIIP«l8KJ:9ttHl««*Xo. Y 

o Rtfmmi e fe'ltTclcMi-J: 5 ic^r-^ 2 &&tt L 

[0 0 0 8] 

fl^tS i , »*«IS^W tlfiBBi^ 4>t < 5 J: 5 tc^ 
50 ^M^e*?r1ttti urfilti-5. 



3 

[0009] mmucizmmm/vx-gi&Z'O**. 
mmmmm^v n-st, mmcm^ztix^m 

mmwxmzmfemmtDmM&u (x' ( v> 

*I£&}c J; (X', Y 

[00 10] r<D£«>, ^fgO&ff^fit^oTkft 
[00 11] 

x-v'Ul&gB 1 1 ^r-v J 2 fc«*fc«SS 
3„ Kcxx-iWSB 1 1 I±£fg3 SrleJtelElrff 5 

nmzm-fz^ttx'zz* 

[0 0 12] ^7 L -i/2<DTM^lW^y^4imi 

zmvyt^ma. L-c&iigvyxs <t <o&m 

n-^ y a:>-3-y l 3 i 5 i-LTV^o 

[0013] ®« 1 WgBg W->X 5 iKCIi^gg h 
LXmx.\iCCT>%ty&tm%$*l. ^|gU-yX5ld 
<t5SSIiiii^i:^Ciii^^i--5ri^-e$-5„ 10 
it^yt'a.-d'X'h'O, CCD^^y 6T*S^Lfca^ 

®&# a* ^ r (Dmmm^m^ < * r-swpfli 

^^r-^iiSPi uz$f&LX, ZT—y'2±.<n® 
3/s3 Wm&to&WrtS. 3 ytT»-* 1 0 i^LTIi 

[ 0 0 1 4 ] B 2 tt*»W-e*6ffl S *15*JB 3 orhbi 

S2iCfeoTli > «S3fcLT->+-WSr«IK: 

ffi^-iJIcM^tt^ 1 4 £ 1 5 #£35 I/OSjWvC^ 

©iRitS:ft»5v-*2 ifcffla>ii"Cv^. 
*lWa««JS*fc*>oTtt, H 2 3 Idftftft 

14, 1 5 fcttHJ U 3 OSftftt 1 It 



(3) ^¥5-4 94 6 7 

4 

[0 0 15] 03120 l<£»nv fa.-* 1 0 -CUSS ft 

#$0T-fr5„ @3(c:*3V^T, CCD*^7 6T-ffixfc 
^Mft«2fc7 f -*fc&ifc£ftT7W-.M j e!J 1 6 
fcffitfc£ft5. 7W-A;^y 1 6(C*N-5CCD^^ 

ZttfX'tZo Wh, VT/VVj J*.X'7V-J±t* V 1 

PiSic^ * y i 6 \cm 5 iitr i 5 1 LT i <t 
10 i\ 

[0016] 7WA^^y 1 6\cimzhTz.mmm 

tt***J#P» 2 1 K «t •? «*HJ £ft*=*T Vtf 7 left 
Uti1"w 3. ^=^xvt*7irjpx.x^ 

ayfa-^lOrtlCttSJRftl&JgSfBJl 7, * 

f—'jmm 1 8 , 1 9 A&mmm 2 0 

imVhhX^Zo 

[0 0 17] *1\ «l»WS*Bje»17J4*««CCCD 

*^7 6 •vmz.it&m 3 1 jtv^aaia* 14, 15 
20 ^tfM^®^*=^xi^t*7ir*^t^ti-e, * 
x v t* 7 ±fc«**iaiaj 2 1 Lxmm$<D&X' 

tc^Si^tc^r-^PIfPl 8^r-S?iaBilBJl 1 
[ooi8]«, m^»^BE**(c-fey^ y yj/ 

30 v\ «^«BJK!%£n 1 7tJ:5««»Bi©»jBi: 1 rro 

r^-fev^y yftyMxyv- 1*9.* y 1 6ic^ 
£titMm*t>* ffiSttmsui 9-e02fc^t*S3«) 
M^tt*^ 14, 15 SrttW1-5. ff*TM«tttH» l 

M^®^*^<DM^g (X, Y) 4r»aii-S. 
[0 0 19] MS^SP2 0«ffi^ffi®l 9C43ft5 

40 (X, Y) fc^fcfcttitfWfclSttStfaiffi* (X', 

©ssiwaojaawtii (x ' , y ' ) ti^tct 5 

[0 0 20] 



5 

/ \ / 

X' cos 6 si 



Y ' sin 8 -co 
^ / \ 

[0021] m l icyp-fi. o %m*Wifr 

^ti\^m\^^x\x m (i) i&zmzwmtiift 
SB 2 o ttutrii 1 h c^tH^-caop cM^fift * & * 

ffiM&©fflS&tt**T-S^Jfl» l 8 tW*1-5. 

i o o 2 2 ] lot, ttftfluttratt 1 7 -emu 

ft, *#3S:S:iid»**v^H9^^-e?ilPJ1lPWl 8 let 

®<D&&imt5®<D&BimM<Dm\c-rhtffo*), r© 20 

1 1 ©JS*f (X o , Y o ) IHfeS 

flt*<3#» mI§S (1) Sa^lHliOftfflffifcfcJsltS 
££tt&©£8(&II#$tt b*i3 6 
[00 2 3] iO^@©»€IMa©J6«&lll4JteW*© 

SB 1 8 tt^@©ttUM«fcoV^-CJl««*-Cf*Jf)fcifte 
fflfi©&ftfiHE (X', y') ^Wffiiiffi^Wcijfes.t 
5 {c^r-^J^gp l 8 1 i. 9 ^^-S?K»» 1 1 ftp 

<DwmftzmLtzmw®x-hz B 30 

[00 24] $-fMR 1 icggg 3 fc-fe y h LT^-* 
rl/t 7 ICRLW Lfc^TWfcttfiffifctt 1 7 J: 9 

* ~* m m±x~?-* lt^*^ i i-saws* 
fcifttswia^Bis+'Cf© p. K*« =t 0 icxr-i/fflffl 

#ff4*>it3. r©H4 (a) (Cft^T, H^(DM^# 

#02 ic* Lfcis* 3 fc»a»ftfcas«m*ji% 1 4 , 15 

■e*>9, r*ltMLCCD*^7l 6©ffiS#X i. Y 
r©C-CD*^9 6©JffliXi, Yi©E£ 
OifcJ&feWSPi #*$J:5fciry*yy^i*;h/tv 40 
5o w©it©JSaW***l 4, 15©iftBraHc*Jtt* 
JtSIMSPl ©MMftSii (X, Y) £LTMi£ti 

[00 2 5] s»Ri©#SB3fc>ry*=.'<--* 

«ncr lt^h nxmmm 1 y kuc £ t 

<DW&Wffitf* 0«*.liBI4 (b) fcjjrfj^fc&ofci 
H4 (b) (C*5V^T, 14', 15 '#04 

»©£««** i4,i5 as^oftm&H-cfc 9 , 4- 



#^¥5-4 94 6 7 

6 

\ / \ / \ 
n 6 X Xo 

+ 

s 0 Y Yo 
/ \ / \ / 

icXoftU aoY*lctfiRUCYo#»iU 3Et*@9 

[0 0 2 6] r©J:54«iB©ttfflffiaii:^lBl©*aj6 
^©#ft*X o , Y o 0 ©tttiittl£tt£&lff 

2 0 iz&^xtfmmmmfcmzim® 

fc^[el©^tHffi^©^!IJ*X o , Y o RXm&fa 0 
fc&ftfcfc&tf, buIE (l) SfcJ:0iltr@©fcBJlSaifc 

sstts^swjesiwawissffiitPi (x'« v> t 

[0027] r©tf«3S*e#*fc|gj£^©ifeHffitt 
Pt (X ' , Y ' ) tt]HI3R©-fiftfc: J; tJiRBf^b 
•fih.-0*3fc», &M&MPz (x ' , Y ' ) ^Mffi* 

H4 (c) d^-f .t^^Ma^ME^op. 

5-fcy*yy^iflB«:f£5. -<D±y?yymWiX 
li» ^0©iVifc£*ttSE*14, 15©*flGRfc#L 
Ii©^fliI45iJS, 04 (a) ©ft$0©:RfflJ:EJ£ 

M£ttP. (x, Y) tte&. r©J;5ic^§l3©g 

fffA/Httbti, H4 (c) £7Ft±yf n Jyfty;1&X'& 
e>tifc*HlMa*E18U »©«jg3©ltttft^tc<l^. 

[002 8] StfB 3 r. ©^«Jfcfeo 

Tttaytfa-^ 1 0IC3E»C7*-*^IWWB2 3^K 

f!liiffi©l^^^ofe^T*©7^— *^fi«©*fflfflf 
«ft7*-*^ftHWS2 3fcE!8U fcUWB3«r*# 

&mLtcmkm^x^zw&\a±m®<Dmmmzmi- 
± 5 t7*-*^B»aj 1 2 zm-tZo 

[0 0 2 9] lflf©*»3©«*K*3V^-Ctt» -^7^- 

m mwm 1 &m Lxmz®%zm Lxmmm 

fc«S©SBiJ «r*i" = - K i: # t o - ^ y i y a - y i 
3i»b©7*-*^fltS:IMftU-c«#, 8£3*fliL©tt 
«©««Ki1tt**.fcBt«g©3- KSf-Sr^i^- 
9ft\Jrt%Z.tX\ *«feKE1tL.TV^7*-*^ 

[0 0 3 0] lotk. ^H©$£ttJSIlftgSlCfc9-C 



(5) 

7 

tt, 7*-*x®miz£m<Db<Dx-\-ift<. &mz&t 

Jg 1 HJS0J£ L-C<D»^^S^feoTtt, g& 3 £ 

JE»1-5ri^#mii-5o io 
[00 3 1] IP*>, 05 (a) 1404 (a) <B#£i:BI 

»ft»Ja**t*.-c*^!Jy^**fc!|WIB-c*!), 135 

(b) (414 (b) tit IHS3t-r^*^-^tC 

m vxm umzmm. i km l-c©i «i#f ftfc^ 
rwas (b) \zmzi»m<nimmcm- 

54-@OlS[«tt©#iitH:Xtt*|plKXo, Y*#flfc 
Yo, Hfc@<gai:LTflfc45. 
[00 3 2] r. 0 i 5 4J6**o-f*iSr*i-ttffifflf«fc 

S<3#, f52^«J(CfooTf4, 05 (b) CD§l£tf)& 20 
a*«©ffi*tt«*14, 1 5*1tlii^iJ*Xo, Yo 
t&jfftlZXoRXfY o£»U SI 5 (c) (^-f^r 

4, 1 5^tttuiBH^0 kmrnQWhtrnvfoeiztt® 
mt& £o\z* =j—vwm-% ztx\ mwitiifa 1 4 

', 1 5 ' ©jRHMcjisi-. r*t{405 (a) <DMV)<D% 
[003 3] r (Dm 5 .©UttMOfljfctt, J££»<Dfi 

fr4fr1\ 71/-^ ; t!Jl6J:tCCDA^76i^ 

»e>ixfciii«&aai«*L-c»#atpri:-e, m*hz> 
mmmzzkfrxtz. 

[00 34] 



#H¥5-4 9 4 6 7 

8 

fro X fc*8Jlc»e LfcUBJfi^JttfSEtf <fc t *5 J: 

[02] ^WTffiffl-f5««l|IIJia«»OKWH 
[03] ^IgBJOSJ^aff^^L/tlllS^J*^ 
[04] *38WO»llUfi«tJ:5fflSaE*t*U*:lft 

$0 

[05] *38W©»2lUS«tJ:5aiS«*t*Ufc!li 
[0 6] £*&|t®ftBUB 

1 : mm 

2 : XT-i? 

3 : «& OttHMMSs) 

4 : ft^V-yX 

5 iSfili^yx 

6 : CCD*^7 (Jtffe£1D 

7 : 

1 0 : nytV-^ 
1 1 : ^f-^KIMJ 
1 2 : 7*- #;*^ijgIS 
1 3 : P-^Uxya-/ 
14,15 :i£ffiN&i* 
1 6 : 7W-A^D 

1 7 : #LHi»Jl;£g|5 

1 8 : ZT—?U®U 

1 9 : sm&m 

2 0 : ITO&gB 
2 1 : &5%M«|I$ 
2 2 : 

2 3 : y*-*xMHM 



(6) 



#H¥5-4 9 





15 SSMSk 



(7) 



#W¥5-4 94 6 7 



[13 3] 



CCD#.X5 



1 1 

s 



13 



71 



16 



7W A. 



19 



2.0 



— T~ 



18 



I 



2 A 



-2 3 



(8) 



#H¥5-4 94 6 7 




14 



(9) 



#§§¥5-4 94 6 7 



[05] 





Pi (X. Y) 



CERTIFICATE OF TRANSLATED CONTENTS 

Dated: 12th April 2007 

We, the undersigned, hereby certify that the documents attached are the original 
manuscript text of the following as well as a matching translation of the relevant text 
faithfully rendered into < English > . 



Text details: 


«HHI¥ 5-49467 

<Total naaes: 10> 




Translation 
details: 


Japanese Patent Publication Number HEI 5-49467 
— . . <Total pages: 18> 



Kenji Kusumi 

General Manager Osaka Sales Division 
HONYAKU CENTER INC. 

2-5-8 Hirano-machi, Chuo-ku, 
Osaka 541-0046, JAPAN 



1 



[TITLE OF THE INVENTION] CULTURED CELL OBSERVATION APPARATUS 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Application] 

The present invention relates to a cultured cell 
observation apparatus designed for capturing an image observed 
with a microscope, using a CCD camera, etc. to observe or record 
the image with a monitor. 
[0002] 
[Prior Art] 

Conventionally, as an apparatus of this kind, the one as 
shown in FIG. 6 has been used, for example. In FIG. 6, the 
apparatus includes a microscope 1 in which a cell sample of a 
plant or an animal put in a container 3 such as a petri dish 
or a glass slide, is placed on a stage 2, captured with an obj ective 
lens 4, and observed with an eyepiece 5. 
[0003] 

Further, the microscope 1 is equipped with a CCD camera 
6 on the eyepiece 5 side, so that an image captured by the CCD 
camera 6 can be projected on a television monitor 7, or the image 
can be recorded by a video recording machine 8. The video 
recording machine 8 is provided with a controller 9, which enables 
a long time recording of an observed image by setting a recording 
cycle and a recording time for time control. 
[0004] 



[Means for Solving the Problem] 

However, with such a conventional cultured cell 
observation apparatus, once the container 3 such as a petri dish 
or a glass slide containing a sample is moved, the position of 
the sample under observation is no longer recognized, thereby 
making it impossible to identify the cell to be observed. In 
particular, a cell with slow growth or division, such as a plant 
cell or an animal cell, need to be cultured by an incubator, 
etc. Therefore, after observed with amicroscope, the cell needs 
to be returned to the incubator, and such operation will be 
repeated. This makes it impossible to identify which cell has 
been observed until then, and thus, it is difficult to observe 
a specific cell, or to record it for a long time. 
[0005] 

The present invention has been made in view of such 
conventional problems . It is an obj ect of the present invention 
to provide a cultured cell observation apparatus in which a cell 
can be observed by always capturing the same cell as the one 
first designated in a predetermined screen position even when 
the position of a cultured cell container is changed on a 
microscope. 
[0006] 

[Means for Solving the Problem] 

In order to achieve this object, the present invention 
is constituted as follows. The numerals in the drawings of 



embodiment are shown together. Specifically, the cultured cell 
observation apparatus according to the present invention 
includes a cultured cell container 3, such as a petri dish, with 
coordinate axes marked thereon; a microscope 1 for observing 
a cultured cell in the cultured cell container 3; an imaging 
device 6 for imaging an observed image including the coordinate 
axes with respect to the microscope 1; a frame memory 16 for 
memorizing the image by the imaging device 6; an observed cell 
designating section 17 for designating a cell to be observed 
among observed images on a monitor 7; a stage control section 
18 for moving a stage 2 of the microscope 1 so that the designated 
cell by the observed cell designating section 17 comes to a 
predetermined observation position on a screen; a coordinate 
detection section 19 for detecting coordinates and a coordinate 
position of the designated cell from the coordinate axes on the 
cultured cell container 3 in a state where the designated cell 
is positioned in the observation position; and a coordinate 
transformation section 20 for transforming the coordinate 
position of the designated cell in the previously detected 
coordinates, to a coordinate position in the currently detected 
coordinates, and then shifting the designated cell to the 
predetermined observation position by the stage control section 
18 , when the position of the cultured cell container 3 is changed . 
[0007] 

Here, the stage control section 18 centers the stage of 
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the microscope 1 so that the designated cell is positioned at 
the center of the screen. The coordinate transformation section 
20 detects the amount of shift, Xo, Yo, and the rotation angle 
9 of the currently detected coordinates with respect to the 
previously detected coordinates, and the stage control section 
18 moves the stage 2 so that detected coordinates are moved back 
only by the detected amount of shift, Xo, Yo, and the rotation 
angle 9. Therefore, the detected coordinates can be corrected 
to the previously detected ones. 
[0008] 
[Action] 

According to the cultured cell observation apparatus of 
the present invention with such construction, when a cell to 
be observed is designated on the monitor screen, the stage is 
moved, or centered, so that the designated cell is positioned, 
for example, at the center of the screen. After the centering, 
the apparatus detects coordinates based on the coordinate axes 
provided on the container, and then detects a coordinate position 
of the designated cell in the centered position in the detected 
coordinates to memorize the coordinate position. 
[0009] 

After the observation with the microscope is completed, 
the container is returned to an incubator, etc., and the cell 
therein is then cultured until the next observation time. 
Thereafter, when the container is mounted again on the microscope, 
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the coordinate axes marked on the container are detected . Based 
on the amount of shift, Xo, Yo, and the rotation angle 9 of the 
currently detected coordinates with respect to the previously 
detected coordinates, a coordinate position (X', Y 1 ) of the 
designated cell in the currently detected coordinates is obtained 
by coordinate transformation, and the stage is controlled to 
be centered so that the coordinate position (X', Y') of the 
designated cell comes to the center of the screen. 
[0010] 

This allows constant capturing of the first designated 
cell at the center of the screen even though the position or 
direction of the container is changed. Therefore, the 
designated cell can be kept in sight. 
[0011] 

[Example] FIG. 1 is an exemplary constitution showing an 
embodiment of an apparatus configuration in accordance with the 
present invention. In FIG. 1, the apparatus includes a 
microscope 1 in which a container 3 accommodating a cultured 
cell, such as a petri dish or a glass slide, is placed on a stage 
2. The stage 2 is provided with a stage drive 11, so that the 
container 3 on the stage 2 can be moved in directions of two 
axes, X-axis and Y-axis. Furthermore, the stage drive 11 can 
also be provided with a function of rotatably driving the 
container 3. 
[0012] 
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An objective lens 4 is provided below the stage 2. An 
image of a cultured cell in the container 3 captured with the 
objective lens 4, is enlarged by an internal optical system, 
and then the image is formed with an eyepiece 5. Further, the 
microscope 1 is provided with a focus drive 12 having a function 
as a focus adjustment knob. A focus position by the focus drive 
12 can be detected by a rotary encoder 13. 
[0013] 

As an imaging device, for example, a CCD camera 6 is attached 
to the microscope 1 on the eyepiece 5 side, and is capable of 
taking the same image as the one observed with the eyepiece 5. 
A computer 10 inputs the observed image taken with the CCD camera 
6, and supplies a stage control signal based on the observed 
image thus inputted, to the stage drive 11, thereby moving the 
container 3 on the stage 2 for positioning. A television monitor 
7 is connected to the computer 10, so that the observed image 
captured with the CCD camera 6 can be displayed in graphics. 
[0014] 

FIG. 2 is an explanatory view of a container 3 used in 
the present invention. In FIG. 2, a petri dish is illustrated 
as the container 3 . The container 3 has coordinate axes markings 
14 and 15 that are orthogonally to each other, drawn on the glass 
surface outside of the bottom thereof. The container 3 also 
has a marker 21 drawn so as to specify the orientation of the 
container 3 when the container 3 is placed on the stage 2 of 
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the microscope 1. The cultured cell observation apparatus of 
the present invention detects the coordinate axes markings 14 
and 15 drawn on the container 3 shown in FIG. 2, and even though 
the position of the container 3 is changed with respect to the 
microscope 1, the apparatus performs stage control so that the 
cell to be observed comes to the center of the monitor screen 
at all times. 
[0015] 

FIG. 3 is an exemplary constitution showing a control 
processing field configuration in accordance with the present 
invention, which is realized with a computer 10 of FIG. 1. In 
FIG. 3, the observed image captured with the CCD camera 6 is 
converted into binary data, which is memorized by a frame memory 
16. A time cycle of importing an image from the CCD camera 6 
to the frame memory 16 can be properly determined as needed. 
That is, the image may be imported into the frame memory 16 on 
the real time basis, or at each preset time interval. 
[0016] 

The observed image stored in the frame memory 16 can be 
read by a display control section 21 , and pro j ected on a television 
monitor 7. Of course, in addition to the television monitor 
7, a video recording machine designed for a long time recording 
may be connected. In the computer 10, an observed cell 
designating section 17, a stage control section 18, a coordinate 
detection section 19, and a coordinate transformation section 
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20 are provided. 
[0017] 

First, while an observed image first captured with the 
CCD camera 6, the observed image including the coordinate axes 
markings 14 and 15 drawn on the container 3, is displayed on 
the television monitor 7, the observed cell designating section 
17 displays a marker formed of a square frame via the display 
control section 21 on the televisionmonitor 7 . When this marker 
is positioned in the cell to be observed on the monitor screen, 
and the cell is then designated, a so-called centered display 
of the designated cell is performed, by which the stage control 
section 18 drives the stage drive 11 so that the position of 
the designated cell comes to the center of the monitor screen. 
[0018] 

Of course, the designated cell is not centered in the middle 
of the screen, but the stage control may be performed by specifying 
an appropriate position in the screen so that the designated 
cell comes to the position. When the observed cell is designated 
by the observed cell designating section 17, and centering of 
the stage is performed along with the cell designation, the 
coordinate detection section 19 detects the coordinate axes 
markings 14 and 15 of the container 3 shown in FIG. 2 from the 
image stored in the frame memory 16 in the centered state. In 
addition, the coordinate detection section 19 detects the 
designated cell in the currently detected coordinates, 
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specifically, the coordinate position (X, Y) of the center of 
the observed image. 
. [0019] 

The coordinate transformation section 20 performs 
coordinate transformation based on the previously detected 
coordinates and the currently detected coordinates in the 
coordinate detection section 19, thereby transforming the 
coordinate position (X, Y) of the designated cell in the 
previously detected coordinates into the coordinate position 
(X 1 , Y 1 ) thereof in the currently detected coordinates. 
Specifically, if the amount of shift of the currently detected 
coordinates with respect to the previously detected coordinates , 
is Xo, Yo, and the rotation angle of the coordinate axes is 9, 
the current coordinate position (X' , Y f ) of the designated cell 
in the previously detected coordinates can be obtained by the 
following equation. 
[0020] 

[Equation 1] 

5 6 
( \ ( \/ \ / \ 

X ' cos & sin 9 X Xo 

« + 

Y ' sin 0 -cos 9 Y Yo 

\ / \ / W \ / 

[0021] 

Where, as shown in FIG. 1, under the condition of not moving 
the container 3, both values of the amount of shift, Xo and Yo, 
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of the currently detected coordinates with respect to the 
previously detected coordinates in the above-mentioned equation 
(1) are 0, and the value of the rotation angle 9 thereof is also 

0 . Therefore, the coordinate transformation section 20 outputs 
the coordinate position of the designated cell that is the same 
coordinate position in the same coordinates as the previously 
detected coordinates, to the stage control section 18. 
[0022] 

Therefore, once the observed cell designating section 17 
designates a cell to be observed and centers the cell, the stage 
control section 18 no longer performs the stage drive unless 
the container 3 is moved. On the other hand, the container 3 
once observed is returned to an incubator, etc. for further 
culturing, and after an elapse of a predetermined culturing time, 
the container 3 is placed back on the stage 2 of the microscope 

1 for observation. In this case, there is a difference between 
the. previously detected coordinates and the currently detected 
coordinates both obtained by the coordinate detection section 
19, and based on the amount of shift (Xo, Yo) and the rotation 
angle 9 both of which indicate such coordinate difference, a 
coordinate position of the designated cell in the currently 
detected coordinates is- obtained from the above-mentioned 
equation (1) . 

[0023] 

Since the current coordinate position of the designated 
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cell is shifted from the center of the screen due to the difference 
in the coordinate system, the stage control section 18 drives 
the stage drive 11 so that the coordinate position (X 1 , Y f ) of 
the designated cell obtained by coordinate transformation for 
the currently detected coordinates comes to the center of the 
screen. FIG. 4 is an explanatory view showing a processing 
operation of the coordinate transformation by a computer 10 of 
FIG. 3. 
[0024] 

First, the container 3 is mounted on the microscope 1, 
and is then displayed on the televisionmonitor 7 . In such state, 
the observation cell designating section 17 moves the marker 
on the monitor screen to catch a cell to be observed. Then, 
as shown in FIG. 4 (a), stage control is performed so that the 
designated cell caught with the marker comes to the center of 
the screen Pi. In FIG. 4 (a) , the coordinate axes in solid line 
are the coordinate axes markings 14 and 15 drawn on the container 
3 shown in FIG. 2, and in contrast to these axes, the coordinates 
of the CCD camera 16 are given by Xi, Yi, and the designated 
cell Pi is centered so as to come to the origin point Oi of the 
Xi, Yi coordinates of the CCD camera 6. At this time, the 
coordinate position of the designated cell Pi in the coordinate 
system of the coordinate axes markings 14 and 15 is detected 
as (X, Y) . 
[0025] 
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Next, the container 3 of the microscope 1 is returned to 
an incubator, etc., and is then subjected to culturing. 
Thereafter, when the container 3 is mounted again on the 
microscope 1, the observation screen is assumed to be the one 
shown in FIG. 4 (b) , for example. In this figure, the coordinate 
axes markings of the previously detected coordinates shown in 
FIG- 4 (a) are given by 14' and 15 ? , and the coordinate axes 
markings 14 and 15 in solid line are the currently detected 
coordinates. As seen relative to the previously detected 
coordinates, the currently detected coordinates are shifted by 
Xo in the X-axis direction and by Yo in the Y-axis direction, 
and are also rotated only by 9 in the clockwise direction. 
[0026] 

These detected values including the amount of shift (Xo, 
Yo) between the previously detectedcoordinates and the currently 
detected coordinates, and the rotation angle 9, can be obtained 
by comparing the coordinate axes in the previously detected 
coordinates with those in the currently detected coordinates 
by the coordinate transformation section 20. Thus, the amount 
of shift Xo, Yo, and the rotation angle 9 of the currently detected 
coordinates seen relative to the previously detected coordinates , 
are obtained. Thereafter, a current coordinate position P 2 (X f , 
Y 1 ) of the designated cell in the previously detected coordinates 
is obtained by the above-mentioned equation (1) . 
[0027] 
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Since the coordinate position P 2 (X', Y') of the designated 
cell obtained by the coordinate transformation is shifted from 
the center of the screen due to the difference in the coordinate 
system, the stage control section 18 performs the stage drive 
so that the coordinate position P 2 (X 1 , Y 1 ) comes to the center 
of the screen, thereby producing a centered state where the 
designated cell comes to Pi at the center of the screen as shown 
in FIG. 4 (c) . In the centered state, the orientation of the 
coordinates with respect to the current coordinate system of 
the shifted coordinate axes markings 14 and 15 is different, 
but the position is the same coordinate position Pi (X, Y) as 
in the first state of FIG. 4 (a) . Then, when the coordinate 
transformation processing in which the designated cell is 
centered after the position change of the container 3, is 
completed, the apparatus memorizes the detected coordinates 
obtained in the centered state shown in FIG. 4 (c) , and then 
prepares for the next position change of the container 3. 
[0028] 

Referring to FIG. 3 again, in this embodiment , the computer 
10 is further provided with a focus control section 23. The 
focus control section 23 memorizes detection information on the 
focused position detected by the rotary encoder 13 while the 
observation screen is focused. Also, if the position of the 
container 3 is changed, and the detected value from the rotary 
encoder 13 is then different from the value previously memorized, 
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the focus control section 23 controls the focus drive 12 so that 

the value is reset to the first memorized value. 

[0029] 

For the usual observation of the container 3, once the 
focus is adjusted, it is not necessary to perf ormthe focus control 
again, even when the position of the container 3 is changed later . 
However, for example, in the case where the focus position is 
shifted by using a different container on the same microscope 
1, for example, the focus value from the rotary encoder 13 is 
stored in the focus control section 23 together with the code 
that indicates the classification of the container. Then, when 
the container 3 is replaced with another type of container, an 
operator inputs the code number of the new container to set the 
focus value memorized for each container, so that the focus drive 
12 can be automatically controlled. 
[0030] 

Of course, the focus control is optional for the cultured 
cell observation apparatus of the present invention and may be 
provided as needed. FIG. 5 is an explanatory view showing a 
coordinate transformation processing in a second embodiment of 
the present invention. In the image conversion process as the 
first embodiment shown in FIG. 4, after the position of the 
container 3 is changed, the designated cell after the position 
change is subjected to centering control without correcting the 
orientation (rotation) of the coordinate system. However, in 



the second embodiment of FIG, 5, a rotational drive mechanism 
is provided in the stage drive 11. Therefore, even when the 
container 3 is placed in a different orientation from the first 
time, the coordinate position of the container 3 is corrected 
to the same coordinate position as the first time at all times. 
[0031] 

Specifically, FIG. 5 (a) shows the state where the observed 
cell designating section 17 catches the designated cell by the 
marker on the monitor screen and is then centered, as in the 
caseof FIG. 4 (a) . FIG. 5 (b) shows the state where the coordinate 
axes are shifted after the container 3 is returned to the incubator 
for culturing and is then placed back on the microscope 1, as 
in the case of FIG. 4 (b) . The amount of shift of the current 
coordinate axes with respect to the previous coordinate axes 
in FIG. 5 (b) is Xo in the X-axis direction, Yo in the Y-axis 
direction, and also G as the rotation angle. 
[0032] 

Based on the detection information indicating such 
difference in the coordinate system, in the second embodiment, 
the coordinate axes markings 14 and 15 of the currently detected 
coordinates in FIG. 5 (b) are shifted by Xo and Yo in the direction 
opposite to the detected amount of shift Xo and Yo, to be the 
stage shifted state shown in FIG. 5 (c) . Subsequently, the stage 
drive is performed so as to rotate the coordinate axes markings 
14 and 15 in solid line only by the detected rotation angle 9 
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in opposite direction, that is, in the counterclockwise direction, 
thereby returning to the state of the coordinate axes markings 
14 1 and 15 1 . This means that the coordinate position is returned 
to the first centered position of the designated cell in FIG. 
5 (a). 
[0033] 

The advantage of the embodiment of FIG. 5 is that the 
orientation of the designated cell can be restored in the same 
state as the first one. This is advantageous, for example, when 
the orientation poses a problem in cell observation. Further, 
another embodiment of the present invention can obtain exactly 
the same function as in the case of coordinate transformation 
due to the stage shift in FIGS. 4 and 5, by which, without actually 
driving the stage 2, an image obtained from the CCD camera 6 
is subjected to coordinate transformation on the frame memory 
16, and the image data thus obtained is written thereon. 
[0034] 

[Effect of the Invention] 

As described above, according to the present invention, 
when a sample observed with a microscope is returned to an 
incubator, etc. f or , culturing and is then placed back on the 
microscope for observation, even when the position of the sample 
is changed, the cell designated at the beginning is constantly 
displayed, for example, at the center of the screen, thereby 
allowing easy observation for a long time by constantly capturing 
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the object. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a view showing an exemplary constitution of an 
apparatus configuration in accordance with the present 
invention; 

FIG. 2 is an explanatory view of a cultured cell container, 
used in the present invention; 

FIG. 3 is a view showing an exemplary constitution of a 
control processing field configuration in accordance with the 
present invention; 

FIG. 4 is an explanatory view showing a coordinate 
transformation in accordance with a first embodiment of the 
present invention; 

FIG. 5 is an explanatory view showing a coordinate 
transformation in accordance with a second embodiment of the 
present invention; and 

FIG . 6 is an explanatory view of a conventional apparatus . 
[Explanation of Numerical Symbols] 
1: Microscope 
2: Stage 

3: Container (Cultured cell container) 
4: Objective lens 
5: Eyepiece 

6: CCD camera (Imaging device) 
7: Television monitor 
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10: Computer 

11: Stage drive 

12: Focus drive 

13: Rotary encoder 

14, 15: Coordinate axes markings 

16: Frame memory 

17: Observed cell designating section 

18: Stage control section 

19: Coordinate detection section 

20: Coordinate transformation section 

21: Display control section 

22: Marker 

23: Focus control section 
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